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Summary. — Booming foreign direct investment (FDI) in post-reform India is widely believed to
promote economic growth. We assess this proposition by subjecting industry-speciﬁc FDI and output data to Granger causality tests within a panel cointegration framework. It turns out that the
growth eﬀects of FDI vary widely across sectors. FDI stocks and output are mutually reinforcing
in the manufacturing sector, whereas any causal relationship is absent in the primary sector. Most
strikingly, we ﬁnd only transitory eﬀects of FDI on output in the services sector. However, FDI in
the services sector appears to have promoted growth in the manufacturing sector through cross-sector spillovers.
Published by Elsevier Ltd.
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1. INTRODUCTION
The stock of foreign direct investment (FDI)
in India soared from less than US$ 2 billion in
1991, when the country undertook major reforms to open up the economy to world markets, to about US$ 45 billion in 2005
(UNCTAD, online database). Policymakers attach high expectations to FDI. According to
the Minister of Finance, P. Chidambaram,
‘‘FDI worked wonders in China and can do
so in India’’ (Indian Express, November 11,
2005). Various economists, including Bajpai
and Sachs (2000, p. 1), advise policymakers in
India to throw wide open the doors to FDI
which is supposed to bring ‘‘huge advantages
with little or no downside.’’
Yet, it is far from obvious that FDI in India
will have the desired growth eﬀects. Skepticism
may be justiﬁed for several reasons. The recent
boom notwithstanding, FDI inﬂows may still
be too low to make a big diﬀerence (Bhat,
Sundari, & Raj, 2004; Kamalakanthan &

Laurenceson, 2005). Some observers doubt that
economic reforms went far enough to change
the character of FDI in India and, thus, result
in types of FDI that may have more favorable
growth eﬀects (Balasubramanyam & Mahambare, 2003; Fischer, 2002). Others suspect that
the type of FDI and its structural composition
matter at least as much for economic growth effects as does the overall volume of inward FDI
(Agrawal & Shahani, 2005; Enderwick, 2005).
All the more surprisingly, the structure and
the type of FDI are hardly considered in previous empirical studies on the FDI–growth links
in India.

* We would like to thank Kai Carstensen, Marcel Fratzscher, Erich Gundlach, George Mavrotas, Peter Pedroni and ﬁve anonymous referees for critical comments
and most useful advice on how to improve earlier versions of this paper. The usual disclaimer applies. Final
revision accepted: June 29, 2007.
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Against this backdrop, this paper addresses
two major issues: ﬁrst, we discuss in Section 2
whether India’s reforms in 1991, apart from
giving rise to FDI, have also induced changes
in the structure and type of FDI which may
be relevant for its growth impact. Second, we
evaluate in Section 3 whether the growth impact of FDI diﬀers between the primary, secondary, and tertiary sectors. We apply
cointegration and causality analyses on the basis of industry-speciﬁc FDI stock data which
are available for the period 1987–2000. We ﬁnd
that the growth impact of FDI diﬀers signiﬁcantly across sectors. Most notably, there is at
best weak evidence for a causal link between
FDI and output growth in the services sector,
which attracted the bulk of additional FDI in
recent years. By contrast, manufacturing output appears to have been promoted not only
by FDI in this sector but also by FDI in the services sector through spillovers across sectors.
2. THEORETICAL BACKGROUND AND
STYLIZED FACTS
(a) Major arguments and cross-country ﬁndings
FDI is widely regarded as a composite bundle of capital inﬂows, knowledge, and technology transfers (Balasubramanyam, Salisu, &
Sapsford, 1996). Hence, the impact of FDI on
growth is expected to be manifold (De Mello,
1997). Greenﬁeld FDI, in particular, may complement local investment and can thus add to
the production capacity of the host country.
FDI can promote growth through productivity
gains resulting from spillovers to local ﬁrms. As
noted by Borensztein, De Gregorio, and Lee
(1998), the rate of growth of a lower-income
country depends on the extent to which this
country adopts and implements advanced technologies applied in higher-income countries.
FDI by multinational corporations based in
higher-income countries is considered a major
mechanism through which lower-income countries may access advanced technologies (see
also Findlay, 1978). Likewise, managerial
expertise and knowledge about international
markets may spill over to local companies in
lower-income host countries of FDI. This
may promote growth by relaxing human-capital constraints in the host country and strengthening the competitiveness of its export sector.
Taken together, FDI is supposed to help overcome various bottlenecks which, according to
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new growth theory, tend to constrain growth
in lower-income countries such as India.
Some of the theoretically expected growth
implications of FDI are diﬃcult to capture
empirically. The controversial debate on the
reasons underlying India’s recent acceleration
in growth clearly reveals the problems involved.
According to a skeptical view, of which DeLong (2003) is a prominent proponent, it may
even be misleading to trace higher growth to
the whole reform program of the early
1990s. 1 While DeLong’s reasoning is strongly
contested, for example, by Panagariya
(2005), 2 this still leaves the problem of isolating the eﬀects of FDI, the liberalization of
which constituted just one, though an important element of the reform program. According
to DeLong (2003, p. 203), it may well be that
‘‘deeper changes,’’ notably the general change
in oﬃcial attitudes in India and the widespread
belief that the rules of the economic game had
become more favorable to entrepreneurial
activities, ‘‘had more importance for Indian
growth than did individual policy moves.’’ Furthermore, DeLong clearly has a point in that
reforms in general, and FDI liberalization in
particular could have long-run eﬀects that escape econometric investigations.
These arguments imply that assessments of
the growth impact of capital inﬂows, including
the present one on FDI eﬀects in India, may
suﬀer from two biases working in opposite
directions. On the one hand, the impact of concrete reforms such as FDI liberalization tends
to be overstated if general attitudes and beliefs
are important but cannot be measured. Attribution problems of this sort appear to be insurmountable in econometric analyses relying on
measurable explanatory variables. The present
analysis shares this limitation with essentially
all empirical studies investigating the eﬀects of
ﬁnancial globalization on economic growth. 3
On the other hand, the impact of FDI (and
other types of capital inﬂows) tends to be
understated when focusing on relatively shortterm eﬀects. It may thus be surprising that most
of the studies surveyed by Kose et al. (2006)
consider a time period of up to 5 years to assess
the growth eﬀects of ﬁnancial globalization.
This also applies to prominent FDI studies,
including Hermes and Lensink (2003) as well
as Carkovic and Levine (2005). 4 This restriction is mainly for two reasons. First, as noted
by Rajan and Subramanian (2005, p. 7), empirical studies often ‘‘bow to fashion and examine
5 year growth horizons’’ in order to have
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enough observations. Data availability also
constrains the present analysis (see Section 3
(a) for details). Second, any evaluation of a policy intervention faces ‘‘an inescapable tradeoﬀ
between comprehensiveness and attribution’’
(Clemens, Radelet, & Bhavnani, 2004, p. 10).
Comprehensiveness would require that FDI
studies such as the present one take a longer
time perspective, in order to capture technological spillovers, managerial learning, and other
demonstration eﬀects that may take considerable time to materialize. However, a longer period of observation can greatly increase noise
and impede attribution of growth eﬀects to causal events in the distant past.
Conceptual problems and limitations notwithstanding, surveys of the cross-country evidence claim that empirical ﬁndings are largely
in line with theoretical expectations in that
FDI promotes growth (Lim, 2001; Lipsey,
2002; OECD, 2002). Recent studies ﬁnding a
clearly positive nexus between FDI and growth
across host countries include Khawar (2005), as
well as Blonigen and Wang (2004) for developing countries. Several studies qualify this optimistic view by identifying certain thresholds
(e.g., in terms of human-capital endowment
or ﬁnancial market development) that host
countries would have to reach before they can
reap favorable growth eﬀects of FDI (e.g., Alfaro, Chanda, Kalemli-Ozcan, & Sayek, 2004;
Borensztein et al., 1998). Moreover, the direction of causality underlying the positive FDI–
growth nexus is still debated (Carkovic &
Levine, 2005). Chowdhury and Mavrotas
(2006) corroborate the earlier ﬁnding of NairReichert and Weinhold (2001) that the causal
relationship between FDI and growth is characterized by a considerable degree of heterogeneity. This is why these authors call for host
country-speciﬁc studies.
(b) Economic reforms and the type of FDI in
India
The case of India is of particular interest in
this context. While India is a latecomer in
drawing heavily on FDI to foster growth, it
has attracted booming FDI since the economic
reform program of 1991. Earlier studies on India typically fail to ﬁnd signiﬁcantly positive
growth eﬀects (e.g., Agrawal, 2005; Pradhan,
2002). 5 Analyses accounting for the fact that
causation may run both ways tend to show that
higher growth leads to more FDI, rather than
vice versa (Dua & Rashid, 1998; Chakraborty

& Basu, 2002; Sahoo & Mathiyazhagan,
2002). 6 Kumar and Pradhan (2002) consider
the FDI–growth relationship to be Granger
neutral in the case of India. Bhat et al. (2004)
provide no evidence of causality in either direction. However, even studies accounting for
two-way causation have two major shortcomings in common:
• Earlier analyses capture the eﬀects of the
changed policy environment for FDI in
India and the possible implications for the
FDI–growth nexus at best partially.
• The empirical estimates are typically
based on aggregate FDI data, even though
the growth eﬀects of FDI are likely to
depend on the sector in which FDI takes
place.
The ADB (2004, p. 244) expects a fundamental shift in the behavior of foreign investors and
in the beneﬁts that host countries may derive
from FDI when the policy environment
changes as it did after India’s reform program
of 1991. The New Industrial Policy marked
the departure from restrictive FDI regulations
and included the liberalization of trade barriers. 7 It is beyond serious doubt that India’s reform program of 1991 has boosted FDI
inﬂows. Annual average inﬂows of US$ 200
million in 1987–90 pale against annual average
inﬂows of US$ 4.1 billion in 2001–04 (UNCTAD, online database). Inward FDI stocks,
relative to GDP, soared from less than 1% in
the late 1980s and early 1990s to almost 6%
in 2004.
At the same time, the type of FDI appears to
have changed. Foreign investors increasingly
entered into technical collaboration agreements
(Athreye & Kapur, 2001). As shown in Table 1,
survey data compiled by the Reserve Bank of
India (varous issues) on the so-called FDI companies point to higher technological sophistication of FDI, more local R&D undertaken by
FDI companies, and a stronger world-market
orientation of FDI in post-reform India. 8
These changes in the type of FDI may have
strengthened the growth eﬀects of FDI. Arguably, India no longer belongs to the group of
relatively closed host countries for which,
according to Basu, Chakraborty, and Reagle
(2003), long-run causality is uni-directional
from GDP to FDI (see also Gupta, 2005).
Balasubramanyam et al. (1996) refer to the
hypothesis advanced by Bhagwati (1978)
according to which the growth eﬀects of FDI
are stronger in host countries pursuing an outward oriented trade policy. A more open trade

Table 1. FDI Characteristics, 1990–91 and 2002–03
Ratio
exports to
imports

Imports of
capital goods,
% of total
imports

Raw materials,
stores and spares,
imported in % of
indigenous

Royalty
payments, %
of prod.

R&D, %
of prod.

Salaries,
% of prod.

Memorandum

Companies
number

Value of
production, all
industries = 100

1990–91
All industries
Tea plantations
Textiles
Rubber products
Chemicals
Engineering
Trade

9.3
13.7
16.4
11.2
9.5
7.0
16.3

1.3
95.7
3.5
1.7
1.2
0.8
2.1

9.0
18.4
19.5
7.2
2.9
12.3
61.6

20.0
0.5
18.7
12.8
23.3
26.6
0.3

0.11
0.00
0.00
0.01
0.02
0.24
0.00

0.09
0.00
0.04
0.00
0.06
0.14
0.05

9.0
17.0
14.4
7.9
2.0
9.5
7.4

300
24
6
4
63
126
8

100.0
6.3
2.0
3.5
29.3
38.7
0.7

2002–03
All industries
Tea plantations
Food products
Rubber/plastic products
Chemicals
Engineeringa
machinery and tools
electr. mach.
transport equipment
Computer and related act.
Trade

14.8
22.4
8.9
16.4
11.8
11.1
13.5
11.4
9.2
12.7
19.9

1.3
49.3
2.9
1.9
0.9
0.9
1.0
0.8
1.0
5.0
1.4

7.7
9.8
5.1
16.2
3.4
9.2
3.4
6.7
16.9
74.8
1.0

20.6
1.5
4.6
18.8
23.6
22.7
23.8
30.4
18.6
0.0
0.5

0.26
0.00
0.01
0.00
0.28
0.49
0.27
0.25
0.76
0.05
0.01

0.38
0.05
0.09
0.21
0.39
0.65
0.68
0.47
0.72
0.77
1.80

8.3
37.2
5.6
5.0
5.7
8.7
9.5
7.5
8.8
31.8
9.3

490
10
16
11
76
153
85
33
35
23
20

100.0
1.0
3.3
2.0
28.2
26.3
8.5
5.9
11.9
4.4
1.2

Source: Reserve Bank of India (various issues)

a
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Export, %
of prod.

Sum of machinery and tools, electrical machinery and transport equipment.
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regime is supposed to be conducive to knowledge and technology spillovers, that is,
growth-promoting FDI features identiﬁed by
new growth theory.
(c) Sector-speciﬁc hypotheses
While some of the empirical studies referred
to above do provide ﬁrst indications that the
impact of FDI in India has become more favorable in the post-reform period, they fail to account for sector-speciﬁc eﬀects. 9 It is for two
reasons that, in contrast to previous studies,
we use disaggregated FDI data in the following:
(i) the sectoral composition of FDI in India has
changed dramatically and (ii) the growth eﬀects
can be expected to diﬀer signiﬁcantly across
sectors.
Data on inward FDI stocks for speciﬁc sectors and industries reveal a tremendous shift
from FDI in the primary and the manufacturing sectors to FDI in services since the mid1990s (Figure 1). In the manufacturing sector,
all previous priority areas, notably the chemical
industry and (electrical and nonelectrical)
machinery, accounted for steeply decreasing
shares in overall FDI stocks. 10 The data situation leaves much to be desired when it comes to
FDI in services. This is mainly because booming FDI stocks in the services sector are largely
conﬁned to the unspeciﬁed category of ‘‘other
services.’’ 11 Presumably, FDI in this category
is heavily concentrated in information and

communication services (Kumar, 2003; Reserve
Bank of India, 2005).
The changing composition of FDI in India
matters as various arguments suggest that the
growth eﬀects of FDI should be sector-speciﬁc.
In particular, the potential for productivity
enhancing spillovers is widely believed to diﬀer
across sectors. According to Alfaro (2003),
FDI-related transfers of technology and knowledge primarily occur in the manufacturing sector. Arguably, it is mainly in manufacturing
that foreign investors use intermediate inputs
intensively which creates positive externalities
and allows local producers to draw on a larger
variety of inputs and, thereby, increase their
productivity (Rodriguez-Clare, 1996). Likewise, UNCTAD (2001, p. 138) argues that the
manufacturing sector comprises a broad range
of linkage-intensive activities. Aykut and Sayek
(2007) suspect that technology and knowledge
spillovers in manufacturing are most likely if
FDI is motivated by eﬃciency-seeking reasons,
unless FDI is located in enclaves such as export-processing zones.
By contrast, the potential for linkages is typically considered limited in the primary sector
(UNCTAD, 2001, p. 138). Resource-seeking
FDI in this sector often takes place in economic
enclaves that are largely isolated from the local
economy. Positive growth eﬀects of FDI in the
primary sector may be compromised in other
ways, too. FDI in this sector tends to be volatile; it is sensitive to international commodity

Percent
100
90
80
70
60
50
40
30
20
10
0
1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000
Primary Sector
Secondary Sector
Tertiary Sector

Figure 1. Sector-wise composition of FDI Stocks, 1987–2000 Source: UNCTAD (2000) and Central Statistical
Organisation (various issues).
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prices and often ﬁnanced through inter-company loans rather than equity (Aykut & Sayek,
2007; World Bank, 2005). According to Lensink and Morrissey (2006), the volatility of
FDI has a negative impact on growth. Furthermore, large-scale FDI for resource-seeking reasons may give rise to Dutch disease eﬀects and
encourage unproductive activities such as rent
seeking (Aykut & Sayek, 2007). While all this
renders positive growth eﬀects rather unlikely,
the typically high export orientation of FDI
in the primary sector may counterbalance negative factors.
Compared to the primary sector and the
manufacturing sector, the growth eﬀects of
FDI in the services sector appear to be more
ambiguous a priori. Alfaro (2003) and UNCTAD (2001) suspect that the services sector
resembles the primary sector with regard to
the limited potential of linkages and spillovers
(see also World Bank, 2005, p. 96). The increasing tradability of services notwithstanding, the
bulk of FDI in this sector still appears to be
market-seeking. The superior market power of
foreign service providers, whose entry into the
host country is often through mergers and
acquisitions rather than greenﬁeld FDI, has
‘‘signiﬁcant crowding-out potential’’ (Aykut &
Sayek, 2007). 12 Moreover, linkages with the
local economy may remain weak even for
FDI in tradable services; Kumar (2003, p. 27)
reckons that foreign companies in India’s software industry operate as ‘‘export enclaves.’’
This suggests that technological spillovers
played a minor role as a transmission mechanism through which FDI may have promoted
the development of IT services in post-reform
India. This may have limited the output eﬀects
of FDI in the services sector.
Given that the growth eﬀects of FDI are
likely to be sector-speciﬁc it is fairly surprising
that almost all empirical studies use aggregate
data and ignore the composition of FDI.
Alfaro (2003) and Aykut and Sayek (2007)
provide major exceptions. Alfaro applies
cross-country panel data on sector-speciﬁc
FDI ﬂows and controls for macroeconomic
and institutional factors. It turns out that
FDI has signiﬁcantly positive growth eﬀects in
the manufacturing sector only. Aykut and Sayek consider the composition of FDI inﬂows, together with aggregate inﬂows, and ﬁnd positive
growth eﬀects only when FDI in manufacturing
ﬁgures prominently in the composition. Both
studies provide a diﬀerentiated picture on
FDI eﬀects in the context of a heterogeneous
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group of host countries. By contrast, we follow
Chowdhury and Mavrotas (2006) advice to perform host country-speciﬁc studies. Furthermore, in contrast to Alfaro (2003) and Aykut
and Sayek (2007), we focus on questions related
to the cointegration process and the causal
links in the FDI–growth relationship.
Using disaggregated FDI data for a single
host country such as India has two advantages:
It allows us to test for sector-speciﬁc eﬀects of
FDI, and it avoids biased results due to inappropriate pooling of heterogeneous host countries (Blonigen & Wang, 2004). This is not to
ignore that sector-speciﬁc analyses, too, come
at a cost. Most importantly, estimated FDI effects tend to be biased downwards if FDI in
one speciﬁc sector creates spillovers from which
other sectors, too, may derive beneﬁts. For instance, India’s manufacturing industries could
have beneﬁted from more eﬃcient services
brought about by FDI in the services sector. 13
Several reviews of the literature, however, reveal that empirical evidence on the importance
of FDI-induced spillovers is highly ambiguous.
Görg and Greenaway (2004) conclude that robust empirical support for positive spillovers
is hard to ﬁnd. Almost all studies focus on intra-industry eﬀects (see also Blomström & Kokko, 1998; Görg & Strobl, 2001). This is because
the major transmission channels (demonstration and imitation; human-capital externalities;
and competition eﬀects) are supposed to operate within the same industry. 14 For instance,
Jenkins (1990, p. 213) argues: ‘‘Over time,
where foreign and local ﬁrms are in competition with each other, producing similar products,
on the same scale and for the same market,
there is a tendency for local ﬁrms to adopt similar production techniques to those of the
MNCs’’ (emphasis added). Likewise, FDI-related competition eﬀects are most likely to occur within the same industry.
If inter-industry spillovers are addressed at
all, the analyses are typically conﬁned to eﬀects
within the manufacturing sector of host countries. Hence, the verdict of Lipsey (2002, p.
42) that the inter-industry eﬀects of FDI ‘‘have
received a great deal of speculation but little
statistical testing’’ probably is even more
appropriate when it comes to the question of
spillovers across sectors, for example, from
FDI in services to productivity in manufacturing. Obviously, this skeptical assessment does
not preclude that spillovers across sectors have
played a role in speciﬁc host countries such as
India. Therefore, we make an attempt in

1198

WORLD DEVELOPMENT

Section 3 to capture such linkages at least tentatively, by performing pairwise tests of Granger causality between FDI and output in the
services and manufacturing sectors.
3. COINTEGRATION AND CAUSALITY
(a) Approach
While a growing literature has recognized the
theoretical possibility of two-way feedbacks between FDI and economic growth along with
their long-run and short-run dynamics, empirical investigations in the context of the Indian
economy have failed to provide conclusive evidence in support of such two-way feedback effects at the sector level. Moreover, earlier
studies are typically devoid of a test of the cointegrated relationship between the two variables
of interest. Given the unit root characteristics
of time series variables in general, results based
on panel regression analysis are subject to spurious correlation. Therefore, a better understanding of the FDI–growth relationship in
the context of policy reform and changes in
the structure of FDI requires complementary
analyses that rigorously explore the issue of
cointegration as well as the long-run and
short-run dimensions of the causal relationship
between FDI and growth. 15
To assess the causal links between the referred variables, we estimate a vector error
correction model that emanates from the cointegrated relationship between the variables. 16
We apply a panel cointegration framework that
allows for heterogeneity across 15 industries in
the primary, secondary and tertiary sectors (see
Appendix A for the sample of industries). Two
questions are of particular importance: (1) Is
there a long-run steady state relationship between FDI and output for all of the 15 industries included in our panel? (2) Given the
existence of a cointegrated relationship, can
we accurately identify the chronology of causal
eﬀects between FDI and output by unraveling
the short-run dynamics of the long-run relationship?
Our empirical investigation regarding the
association between FDI stocks and economic
growth follows the three step procedure suggested by Basu et al. (2003). We begin by testing for nonstationarity in the two variables of
FDI stocks and output in our panel of 15
industries. Prompted by the existence of unit
roots in the time series, we use the panel cointe-

gration technique developed by Pedroni (2004,
1999) to test for a long-run cointegrated relationship between the two variables in the second step of our estimation. Given the
evidence of cointegration in the long-run
FDI–growth relationship across the panel, we
use an error correction model to uncover Granger causality in the relationship in the ﬁnal step
of our estimation.
While our approach of examining causality
within a panel cointegration framework has
major advantages compared to the existing literature on the FDI–growth link in India, there
are some limitations. A consistent series of
industry-speciﬁc FDI stocks is only available
for the period 1987–2000. As noted in Section
2, the relatively short period of observation renders it all but impossible to fully capture the
long-run eﬀects of FDI. In other words, data
restrictions leave us with no choice but to opt
for attribution, rather than comprehensiveness
in dealing with the ‘‘inescapable tradeoﬀ’’
(Clemens et al., 2004, p. 10) between the two.
Moreover, the choice of the 15 industries, each
of which covers a broad range of goods or services, is driven by data availability. A simple
panel regression with the variables deﬁned in
levels reveals a positive association between
FDI stocks and output; the correlation coeﬃcient is 0.89 (see Appendices B and C for the
deﬁnition of variables, sources and summary
statistics).
Our analysis is restricted to the bivariate relationship between FDI and growth. This limitation is fairly common in the relevant literature.
The bivariate approach has been used in several
recent studies on the causal links between FDI
and growth, including Chowdhury and Mavrotas (2006), Frimpong and Oteng-Abayie (2006),
and Hansen and Rand (2006). The same applies
to related ﬁelds such as the causal links between
exports and growth as well as those between local ﬁnancial development and growth. 17 The
preference for bivariate approaches in the relevant literature is to avoid the complications
resulting from indirect causality once the socalled auxiliary variables are accounted for in
a multivariate framework (Dufour & Renault,
1998). For example, Kónya (2004, p. 79) considers it ‘‘a clear advantage’’ that ‘‘in a bivariate
system no-causality for one period ahead implies no-causality at, or up to, any horizon.’’
Moreover, the usable sample size tends to
shrink considerably when testing for causality
in a multivariate system (Kónya, 2004, p. 88).
Hence, we follow the standard bivariate
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approach. The important contribution to the
existing literature is rather that we account
for the heterogeneity of the FDI–growth link
across sectors by applying a panel cointegration
framework. In this way, we aim at identifying
the precise direction of causality between these
two variables, rather than identifying the relative importance of various possible determinants of growth.
For the speciﬁc case at hand, it is for several
reasons that the bivariate analysis oﬀers a reasonable strategy, even though we omit other
potential growth determinants. The omitted
variable bias could pose a serious problem in
the present context only if we found large and
consistently positive eﬀects running from FDI
to growth. As shown below, however, our ﬁndings are ambiguous and sector-speciﬁc. Notably in the services sector, the weak results for
FDI as a growth determinant suggest that the
omission of other determinants such as human
and physical capital does not cause major distortions. In other words, FDI does not appear
to capture the eﬀects of omitted variables.
More speciﬁcally, ignoring total (foreign plus
domestic) investment as a controlling variable
should not be of major concern. This is even
though FDI stocks in India of about 45 billion
US$ in 2005 (UNCTAD, online data) pale
against total capital stocks of almost 1700 billion US$ (Reserve Bank of India, online). Controlling for total investment is meant to address
the question whether FDI is more eﬃcient than
domestic investment in promoting growth
(Borensztein et al., 1998). By contrast, we are
not particularly interested in isolating this eﬀect
from the capital-augmenting eﬀect of FDI. Our
more modest ambition is to capture the total
impact that FDI may have on growth, whatever the speciﬁc transmission mechanisms may
be. In that sense, our approach is similar to
the basic empirical model applied in the seminal
regression analysis of Borensztein et al. (1998),
which does not include total investment as a
control.
All this is not to ignore that a multivariate
analysis would still be desirable in order to assess in which way FDI may cause higher
growth. To the best of our knowledge, however, industry-speciﬁc data on domestic capital
stocks or investment that would be required for
such an analysis are not available for the case
of India. This lack of data also implies that
the FDI variable cannot be deﬁned as a share
in total capital stocks. Alternatively, FDI may
be expressed relative to (industry-speciﬁc) out-
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put. In regression analyses on the FDI–growth
link, FDI is typically normalized by employing
its share in GDP. The reason is that this share
variable is stationary. In the present panel cointegration framework, however, the variables we
use should have unit roots. 18 Hence, unit roots
and cointegration tests help us decide on the
appropriate deﬁnition of the FDI variable. It
turns out that the ratio of FDI to GDP is generally stationary and no consistent cointegrating relationship exists, which is in contrast to
nonnormalized FDI (see below). 19 This resembles Canning and Pedroni (2004) who found
that it is the log level of infrastructure, rather
than its share in GDP, that is cointegrated with
GDP. 20
A ﬁnal methodological question concerns the
use of Granger causality tests within a cointegrated framework, as opposed to the procedure
suggested by Toda and Yamamoto (1995).
Toda and Yamamoto’s test has been applied
in several recent contributions to the literature
(e.g., Chowdhury & Mavrotas, 2006). In a time
series framework, this test is sometimes preferred over standard Granger causality tests
as it does not rely so heavily on pre-testing. If
pre-testing with respect to unit roots and cointegration has ambiguous results, this may render the ﬁnal conclusions concerning Granger
causality less reliable (Kónya, 2004, p. 82).
However, this potential drawback is hardly relevant in the present context. We refer to diﬀerent methods and present various test statistics
when pre-testing for unit roots and cointegration, and results turn out to be consistent with
very few exceptions. Further, a cointegrated
framework serves as a precondition for testing
long-run causality. Hence, it is appropriate to
rely on standard Granger causality in the present context of using disaggregated FDI and
output data in order to diﬀerentiate between
long-run and short-run causality in a panel
cointegration framework.
(b) Empirical ﬁndings
(i) Test of unit roots
The panel data framework for unit root test
has gained attractiveness in the empirical literature because of its weak restrictions. It captures
the member-speciﬁc eﬀects and allows for heterogeneity in the direction and magnitude of
the parameters across the selected panel. In
addition, it allows for a great degree of ﬂexibility in terms of model selection. The alternatives
for model choice range from a model with
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heterogeneous intercepts and heterogeneous
trends to a model with no intercepts and no
trends. Within each model, it is possible to test
for common time eﬀects.
Following the methodology used in earlier research, we test both mean stationarity and
trend stationarity in the two variables of output
and FDI stocks. We also control for time eﬀects
common to all industries (t = 1987–2000) within each model. Consequently, the models of
interest are: model with heterogeneous intercepts and no common time eﬀect (M1); model
with heterogeneous intercepts and common
time eﬀect (M2); model with heterogeneous
intercepts and heterogeneous trends ignoring
common time eﬀects (M3); and model with heterogeneous intercepts and heterogeneous trends
allowing for common time eﬀects (M4). We test
for the null of nonstationarity in the two referred variables against the alternative of stationarity by taking each of the models in turn.
The test is a residual-based test that evaluates
four diﬀerent statistics for variables at their levels and at ﬁrst diﬀerences. These four statistics
represent a combination of the tests used by
Im, Pesaran, and Shin (2003) and Levin, Lin,

Chu, and Shang (2002). 21 While the ﬁrst two
test statistics are nonparametric rho-statistics,
the last two are parametric ADF t-statistics.
Sets of these four statistics for each of the four
models are reported in Table 2.
The ﬁrst two rows under each model report
the panel unit root statistics for output and
FDI stocks at levels. Given that the left tail of
the normal distribution is used to reject the null
of nonstationarity, the positive values and the
small negative values reported in these rows
consistently fail to reject the null across diﬀerent models. 22 The last two rows under each
model report the panel unit root statistics for
ﬁrst diﬀerences in output and FDI stocks. The
large negative values for the statistics indicate
rejection of the null of nonstationarity at the
1% level for all models. We may, therefore,
conclude that output and FDI stocks have unit
root properties, or are integrated of order one,
that is, I (1) variables for short.
(ii) Test for panel cointegration
With conﬁrmation on the integrated order of
the two variables of interest, the question is
that they might or might not have a common

Table 2. Full panel unit root test for GDP and FDI stocksa
H0: Variables are non-stationary
Variables

Levin-Lin rho-stat Levin-Lin t-rho-stat Levin-Lin ADF-stat IPS ADF-stat Decision on H0

M1: Heterogeneous intercepts with no common time eﬀect
GDP
2.30209
3.48977
FDI
0.11060
1.58909
GDPDIFF
14.51160
17.36676
FDIDIFF
15.50983
14.59209

3.39246
0.64754
21.40637
9.36342

3.66133
0.27242
27.51017
13.23267

Accept
Accept
Reject
Reject

M2: Heterogeneous intercepts with common time eﬀect
GDP
1.92248
3.32841
FDI
1.85163
3.57200
GDPDIFF
12.58931
12.17797
FDIDIFF
10.04381
6.87181

2.94893
1.52558
10.52295
6.37505

2.94396
1.03011
20.31529
8.223068

Accept
Accept
Reject
Reject

M3: Heterogeneous intercepts and heterogeneous trends with no common time eﬀect
GDP
1.93409
0.22568
0.29699
0.53593
FDI
1.70406
1.77677
1.86162
3.71896b
GDPDIFF
17.19989
10.18715
14.02306
20.43317
FDIDIFF
14.86436
9.98292
6.64733
12.14174

Accept
Accept
Reject
Reject

M4: Heterogeneous intercepts and heterogeneous trends with common time eﬀect
GDP
0.50786
0.71247
1.07342
1.29829
FDI
2.66658
0.70148
1.64521
4.32851b
GDPDIFF
14.62652
8.80268
8.54622
15.98889
FDIDIFF
12.77869
7.33768
5.46092
8.41581

Accept
Accept
Reject
Reject

Source: own calculations based on RBI online database; UNCTAD (2000); CSO (various issues).
a
All tests are left-tail tests that follow normal distribution.
b
Exceptions to all other statistics.
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stochastic trend, or, they might or might not be
cointegrated. We resolve this question by looking for a long-run relationship between output
and FDI stocks using the panel cointegration
technique. This technique is a signiﬁcant
improvement over the conventional cointegration tests applied on a single series. As explained in Pedroni (1999), conventional
cointegration tests usually ‘‘suﬀer from unacceptably low power’’ when applied on the data
series of restricted length. Panel cointegration
technique addresses this issue by allowing to
pool information regarding common long-run
relationships between a set of variables from
individual members of a panel. Further, with
no requirement for exogeneity of the regressors,
it allows the short-run dynamics, the ﬁxed effects, and the cointegrating vectors of the
long-run relationship to vary across the members of the panel.
The speciﬁc cointegration relationship we
estimate has the following form:
FDI it ¼ ai þ dt þ bi GDP it þ eit

ð1Þ

where ai (i = 1, 2, . . . , 15) refers to industryspeciﬁc eﬀects, dt refers to time eﬀects, and eit
is the estimated residual indicating deviations
from the long-run steady state relationship.
With a null of no cointegration, the panel cointegration test is essentially a test of unit roots in
the estimated residuals of the panel. If eit in
Eqn. (1) is found to be stationary, or consistent
with I (0), one may claim that cointegration exists between FDI stocks and output. Pedroni
(1999) refers to seven diﬀerent statistics for testing unit roots in the residuals of the postulated
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long-run relationship. Of these seven statistics,
the ﬁrst four are referred to as panel cointegration statistics; the last three are known as group
mean panel cointegration statistics. In the presence of a cointegrating relation, the residuals
are expected to be stationary. A positive value
for the ﬁrst statistic and large negative values
for the remaining six statistics allows the rejection of the null of no cointegration. All of the
seven statistics under diﬀerent model speciﬁcations are reported in Table 3. Most of the statistics for all diﬀerent model speciﬁcations suggest
rejection of the null at the 1% level. We, therefore, conclude that the two unit root variables
of output and FDI stocks are cointegrated in
the long run. Put diﬀerently, FDI and economic
growth in India are positively associated with
each other.
(iii) Test of causality: all industries
With the aﬃrmation that output and FDI
stocks are cointegrated, we test for Granger
causality in the long-run relationship using an
error correction model. As proposed by Engle
and Granger (1987), and demonstrated by
Granger et al. (2000), the causality test itself
is a two-stage estimation process. The ﬁrst step
relates to the estimation of the residual from
the cointegrated relationship shown in Eqn.
(1). Incorporating the residual eit as a right
hand side variable, the dynamic error correction model is estimated at the second step for
drawing inferences on Granger causality. Following these steps, the dynamic error correction model of our interest has the following
form:

Table 3. Results for panel cointegration between GDP and FDIa
H0: No cointegration vector between GDP and FDI
Statistics

Panel v-stat
Panel rho-stat
Panel pp-stat
Panel ADF-stat
Group rho-stat
Group pp-stat
Group ADF-stat
Decision

Model speciﬁcation
M1

M2

M3

M4

2.49707
5.64840
12.79293
10.91080
3.46427
17.74692
18.89325
Reject H0

2.94133
5.19672
10.23135
8.65209
3.21411
12.30255
11.04659
Reject H0

0.23055
3.67648
13.03658
11.75143
1.67613b
13.73666
13.63381
Reject H0

0.68771
2.53801
9.22998
8.50382
0.79810b
9.10667
9.23078
Reject H0

Source: own calculations based on RBI online database; UNCTAD (2000); CSO (various issues).
a
The ﬁrst test is a right-tail test; all other tests are left-tail tests.
b
Exceptions to all other statistics in the row.
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DFDIit ¼ a1i þ g1i eit1 þ
þ

X

X

b1ik DFDIi;tk

k

b2ik DGDPi;tk þ u1it ;

k

DGDPit ¼ a2i þ g2i eit1 þ Rk c1ik DGDPi;tk
X
þ
c2ik DFDIi;tk þ u2it
k

ð2Þ
in which k refers to the optimal lag length for
each industry in the panel. The decision for
the optimal lag length for this model rests on
the comparison of regression results with alternative lag structures. 23 Allowing for up to
three period lags, we ﬁnd no noticeable changes
in the signiﬁcance of the estimates. Consequently, with the intent of having a longer time
perspective for the analysis, we keep the lag
length limited to two periods.
The two coeﬃcients g1i and g2i represent
speeds of adjustment along the long-run equilibrium path; while g1i can be interpreted as displaying the long-run eﬀects of output on FDI
stocks, g2i can be taken to imply the long-run
eﬀects of FDI stocks on output. 24 Following
Engle and Granger (1987), for the ith industry
in the panel, the existence of cointegration between the referred variables indicates causal
links among the set of variables as manifested
by Æjg1ij+Æjg2ij>0. Accordingly, failing to reject
H0: g1i = 0 for all i, i = 1, 2, . . ., 15, implies that
output does not Granger cause FDI stocks for
any of the industries included in the panel for
the long run. Conversely, failing to reject H0:
g2i = 0 for all i, i = 1, 2, . . ., 15, implies that
FDI stocks do not Granger cause output in
any of the industries in the panel in the long
run.
The set of coeﬃcients b2ik and c2ik capture interim eﬀects and reﬂect the adjustment process
between the associated set of variables in response to a random shock. Consequently, failing to reject H0: b2ik = 0 for all i and k,

(i = 1, 2, . . ., 15, k = 1, 2, . . ., k), implies that
output does not Granger cause FDI stocks
for any of the industries included in the panel
in the short run; and failing to reject H0:
c2ik = 0 for all i and k, (i = 1, 2, . . ., 15,
k = 1, 2, . . ., k), implies that FDI stocks do
not Granger cause output for any of the industries included in the panel in the short run. Following conventional procedure, we use a
standard F-test to test the referred sets of
long-run and short-run hypotheses. The results
of these tests are shown in Table 4.
As is apparent from the table, the null of no
short-run causality and no long-run causality is
rejected for both of the linear causal links tested
within the cointegrated model. For the short
run, both the hypotheses of no causality are rejected at the 1% level indicating strong bi-directional links between FDI stocks and output.
For the long run, the hypothesis of no causality
from output to FDI stocks is rejected at the 1%
level; the hypothesis of no causality from FDI
stocks to output is rejected at the 5% level.
Thus, though there is evidence of bi-directional
causal links, causality running from FDI stocks
to output is relatively weaker when considering
the entire panel of 15 industries. 25
(iv) Test of causality: sector-wise disaggregation
To explore the possibility that the direction
and magnitude of causal links between the two
variables might vary between individual members of the industry panel, we repeat the Granger causality tests for each of the three broad
sectors. And indeed, the results reported in Table 5 reveal that the nature of the causal links
between FDI stocks and output are strikingly
diﬀerent across sectors. For the primary sector,
the null of no causality from output to FDI
stocks and that of no causality from FDI stocks
to output cannot be rejected for either the short
run, or the long run. By contrast, the manufacturing sector displays robust bi-directional
causal links in the long-run relationship

Table 4. Results of full panel causality testsa
Null hypothesis

Long-run

Short-run

H0: Output does not Granger cause FDI
H0: FDI does not Granger cause output
Critical F-value

11.7506*
2.1569**
2.19

4.2864*
2.7564*
1.95

Source: own calculations based on RBI online database; UNCTAD (2000); CSO (various issues).
a
Critical F-values correspond to 1% level of signiﬁcance.
*
Signiﬁcant at 1% level.
**
Signiﬁcant at 5% level.
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Table 5. Results of sector level causality testsa
Hypothesis and critical F-value

Long-run

Short-run

Agriculture and mining
H0: Output does not cause FDI
H0: FDI does not cause output
Critical F-value

0.2321
4.3275
5.42

1.6847
0.9746
4.01

Manufacturing
H0: Output does not cause FDI
H0: FDI does not cause output
Critical F-value

3.5182*
4.0070*
3.21

0.9990
3.1099*
2.59

Services
H0: Output does not cause FDI
H0: FDI does not cause output
Critical F-value

2.4072***
0.7077
3.85

4.6138*
3.6208*
2.98

Source: own calculations based on RBI online database; UNCTAD (2000); CSO (various issues).
a
Critical F-values are reported at 1% level.
*
Signiﬁcant at 1% level.
***
Signiﬁcant at 10% level.

between the two variables of FDI stocks and
output; in the short run, causality for the manufacturing sector is seen to be uni-directional
and running from FDI stocks to output. Most
interestingly, there is no strong evidence of
long-run causal links between the two variables
of interest in the tertiary sector, even though the
bulk of additional FDI ﬂowing to post-reform
India was attracted by the tertiary sector. There
is only a weak long-run causality running from
output to FDI. The results for the short run,
however, reﬂect feedback eﬀects between the
two variables in the tertiary sector.
The sector-speciﬁc causality tests for the case
of India are largely in line with the cross-country ﬁndings of Alfaro (2003) and Aykut and
Sayek (2007). Moreover, it is not only in terms
of the statistical signiﬁcance of Granger causality tests that the manufacturing sector seems to
have beneﬁted most from FDI in post-reform
India. In Appendix D, we report complementary calculations of elasticity coeﬃcients based
on logarithmic transformation of FDI and output at the level of speciﬁc industries. The elasticities suggest that the economic impact of
FDI on output growth is particularly high in
some manufacturing industries, notably in
chemicals and metals. Except for food, beverages and tobacco, all manufacturing industries
display higher elasticities of output with respect
to FDI than industries belonging to the primary and tertiary sectors.
The marked diﬀerences in the short and longrun dynamics of the FDI–growth relationship
between major sectors of the Indian economy

may be attributed to speciﬁc characteristics of
FDI in these sectors and their capacity to absorb foreign technologies and make use of spillovers. Our ﬁndings support the reasoning in
Section 2 that the scope for linkages between
foreign and domestic ﬁrms is typically limited
in the primary sector. The enclave character
of FDI projects in the primary sector as well
as the volatility of resource-seeking FDI 26 appears to have constrained growth eﬀects in this
sector. It is also in line with expectations that it
was mainly the manufacturing sector that beneﬁted from trade liberalization, ﬁnancial liberalization and human-capital formation in
post-reform India, and the complementary process of technological diﬀusion. Several manufacturing industries have become more closely
integrated into world markets in terms of exports and imports as well as in terms of technology transfers (Table 1). Even if FDI in
India’s manufacturing sector has remained
market-seeking (or: of the horizontal type) in
the ﬁrst place, FDI-induced competition may
have strengthened productivity enhancing spillovers within the manufacturing sector.
Granger causality tests as well as the elasticity estimates, reﬂecting the economic impact
of FDI on output growth, tend to support the
proposition of Alfaro (2003) and UNCTAD
(2001) that the tertiary sector resembles the primary sector with regard to the limited potential
of linkages and spillovers. More speciﬁcally,
UNCTAD (2004, pp. 169–170) argues that
FDI has not been a dominant feature in India’s
software development, while the beneﬁts from
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oﬀshoring of IT-enabled activities such as backoﬃce services have been concentrated in the
technology parks of a few metropolitan centers.
Moreover, over much of our period of observation (1987–2000), the oﬀshoring of service-related activities by foreign investors to India
was still at the lower end of the value chain
(UNCTAD, 2004, p. 172). The recent upgrading to higher value-added activities, which
may trigger more pronounced spillovers and
output eﬀects, tends to escape our analysis.
This would imply that we underestimate the
output eﬀects of FDI in the services sector.

This suggests that output growth in the manufacturing sector has not only been promoted by
FDI in this sector but also by FDI in the services sector through cross-sector spillovers. At
the same time, the results for the second group
of paired variables point to long run causality
running from service sector output to manufacturing FDI. This indicates that service sector
development in India has not only stimulated
FDI in this sector but also FDI in the manufacturing sector.
4. SUMMARY AND CONCLUSIONS

(v) Test of cross-sector spillovers
The results reported so far may also underestimate FDI eﬀects by not taking into account
that booming FDI in the services sector may
have an impact on other sectors of the Indian
economy. As noted in Section 2, FDI in this
sector could promote output growth in other
sectors, notably in manufacturing, if it increased the eﬃciency of business services used
throughout the economy. We explore the possibility of spillovers across sectors at least tentatively by performing additional Granger
causality tests. These tests are based on the following two cross-sector pairs of aggregated
data series: (1) service sector FDI and manufacturing output; and (2) manufacturing FDI and
service sector output. The results reported in
Table 6 reveal that the null of no causality between the alternative pairs of variables cannot
be rejected for the short run. In other words,
we do not ﬁnd evidence of any cross-sector causality in the short run. For the long run, however, the ﬁrst group of paired variables shows
evidence of causality running from service sector FDI to output in the manufacturing sector.

Inward FDI has boomed in post-reform India. At the same time, the composition and type
of FDI has changed considerably. Even though
manufacturing industries, too, have attracted
rising FDI, the services sector accounted for a
steeply rising share of FDI stocks in India since
the mid-1990s. While FDI in India continues to
be local-market-seeking in the ﬁrst place, its
world-market orientation has increased in the
aftermath of economic reforms. It is against
this backdrop that we assess the growth implications of FDI in India. By using industry-speciﬁc FDI and output data and applying a panel
cointegration framework that integrates longrun and short-run dynamics of the FDI–growth
relationship, we address important gaps in the
earlier literature.
For the Indian economy as a whole, we ﬁnd
that FDI stocks and output are cointegrated
in the long run. At the aggregate level, Granger
causality tests point to feedback eﬀects between
FDI and output both in the short and the long
run. However, the impact of output growth in
attracting FDI is relatively stronger than that

Table 6. Results of cross-sector causality testsa
Hypothesis and critical F-value

Long-run

Short-run

Manufacturing GDP paired with service FDI
H0: Manufacturing output does not cause service FDI
H0: Service FDI does not cause manufacturing output
Critical F value

4.2348
5.3341**
11.259

1.2672
1.7499
10.562

Service GDP paired with manufacturing FDI
H0: Service output does not cause manufacturing FDI
H0: Manufacturing FDI does not cause service output
Critical F-value

17.9925*
0.5140
11.259

0.0119
0.9141
10.562

Source: own calculations based on RBI online database; UNCTAD (2000); CSO (various issues).
a
Critical F-values are reported at 1% level.
*
Signiﬁcant at 1% level.
**
Signiﬁcant at 5% level.
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of FDI in inducing economic growth. In other
words, causation is mainly running from output growth to FDI stocks.
At the sector level, it turns out that favorable
growth eﬀects of FDI in India are largely restricted to the manufacturing sector, where
FDI stocks and output are mutually reinforcing
in the long run. By contrast, there is no evidence at all of any causal relationship between
the two variables in the primary sector. Most
interestingly, feedback eﬀects between FDI
and output turn out to be transitory in the services sector. If at all, long-run causality in the
services sector runs from output to FDI. In
addition to Granger causality tests, we estimate
the elasticity of output with respect to FDI at
the level of industries. Results on the economic
impact of FDI on output growth corroborate
the ﬁnding that it was mainly the manufacturing sector that beneﬁted from FDI in post-reform India.
Yet, it may be premature to conclude that
booming FDI in the services sector has failed
to promote India’s economic growth. Granger
causality tests performed across sectors indicate
that output growth in manufacturing has been
stimulated not only by FDI in this sector but
also by FDI in the services sector. Moreover,
it cannot be ruled out that we underestimate
the positive output eﬀects within the services
sector. Oﬀshoring of higher value-added services by foreign investors to India is a fairly recent phenomenon, the output eﬀects of which
may take considerable time to materialize. In
addition, even sector-speciﬁc analyses may still
suﬀer from aggregation bias (Aykut & Sayek,
2007). Data limitations prevent us from assessing in more detail the output eﬀects of FDI in
IT-related business services. Hence, it seems
to be a promising avenue of future research to
complement our sector-speciﬁc analysis with
detailed case studies, providing a more accurate
account of the mechanisms through which FDI
can contribute to greater eﬃciency of India’s
services industries.
It would also be desirable to extend our analysis by assessing the direction of causality between FDI and growth in a multivariate
framework. In this way, additional insights
may be gained on indirect causality running
from FDI through auxiliary variables to economic growth. However, a multivariate analysis would be fairly demanding in terms of
data requirements. Unless industry-speciﬁc
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data on physical and human-capital formation
are available, scholars have to choose between
a multivariate approach relying on highly
aggregate data and a bivariate approach using
disaggregated FDI and output data. The case
of India clearly reveals the limitations of the
former approach, which completely ignores
the sector-speciﬁc eﬀects of FDI, whereas it is
rather unlikely that FDI captures the eﬀects
of omitted variables in the Indian context.
Our ﬁndings qualify the optimistic view of
some economists who have advised Indian policymakers to throw wide open the doors to FDI
(e.g., Bajpai & Sachs, 2000). Whether and to
what extent FDI translates into higher growth
does not only depend on the overall amount
of FDI that India attracts, but also on the type
of FDI and its structural composition. Results
on India are in line with the ﬁndings of crosscountry studies according to which the growth
implications of FDI are shaped by various factors, including absorptive capacity and local
skills, technological spillovers and linkages between foreign and local ﬁrms, and export orientation – all of which diﬀer across industries and
sectors in the host economy.
This raises the question whether India’s policymakers should return to the highly selective
approval procedures of the pre-reform era that
were meant to promote technologically advanced and export-oriented FDI projects in
manufacturing industries and to discourage
FDI in the tertiary sector where foreign investors might replace local service providers. In
our view, the ﬁnding that the growth eﬀects of
FDI diﬀer across sectors does not speak in favor of selective FDI policies and policymakers
attempting to target preferred types of FDI in
speciﬁc industries. For such an approach to
be successful in attracting growth-promoting
FDI, policymakers would have to know exactly
about the quality of each FDI project and its
eﬀects on the local economy. This appears to
be an overly heroic assumption.
It seems to be a more reasonable option for
policymakers to help maximize the beneﬁts of
FDI in India by improving local conditions
that may render FDI more eﬀective. Openness
to trade appears to be important for strengthening linkages between foreign and local companies, notably in the manufacturing sector.
The promotion of local entrepreneurship and
human-capital development could help foster
linkages within and across sectors. The avail-
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ability of suﬃciently skilled labor as well as
adequate infrastructure, particularly telecommunications, would support the process of
oﬀshoring higher value-added services to India
and the dissemination of the beneﬁts of IT-related services throughout the Indian economy
(UNCTAD, 2004, pp. 207–208; World Bank,

2005, p. 76). Moreover, it may help stronger
spillovers from more eﬃcient services to other
sectors if IT-related FDI were more widely
spread throughout India, rather than being
concentrated in a few clusters and ‘‘export enclaves.’’

NOTES
1. DeLong (2003, p. 198) credits earlier, though relatively modest, reforms to have had ‘‘an enormous eﬀect
on India’s long-run economic destiny.’’

30% in 1987 to 3.4% in 2000, even though FDI stocks in
this industry increased ﬁvefold to Rs. 26.2 billion in
2000.

2. Panagariya (2005, p. 18) concludes: ‘‘DeLong’s
contention that we lack hard evidence to support the
view that the rapid growth of the second half of the
1980s could not be sustained without the second wave of
reforms in the 1990s is untenable.’’

11. In addition, FDI in ﬁnancial services gained
considerable importance. By contrast, FDI stocks in
services such as ‘‘electricity and water distribution,’’
‘‘trade,’’ and ‘‘transport and storage’’ continued to be of
minor importance.

3. See Kose, Prasad, Rogoﬀ, and Wei (2006) for an
extensive review of the relevant literature.

12. See also UNCTAD (2004, pp. 111, 124).

4. By contrast, Borensztein et al. (1998) performed a
panel analysis with decade averages of the FDI and
growth variables.
5. Agrawal (2005) estimates a ﬁxed eﬀects model based
on pooled data for ﬁve South Asian host countries,
among which India ﬁgures prominently.
6. In a later version of their paper, however, Sahoo and
Mathiyazhagan (2003) come to a diﬀerent conclusion
and claim that FDI inﬂows have played a vital role in
the Indian economy.
7. For a detailed account of India’s reform program,
see Agrawal (2005), Balasubramanyam and Mahambare
(2003), Gupta (2005), and Kumar (2003). As noted by
Balasubramanyam and Mahambare, the relaxation of
the dirigiste trade and FDI regime started in the mid1980s already.
8. These changes are presented in some more detail in a
previous working paper version of this article, which is
available upon request.

13. The point that other sectors will be positively
aﬀected if FDI improves the quality of services in the
host country is made by Aykut and Sayek (2007) as well
as UNCTAD (2004, pp.123,123,169). We would also
like to thank several anonymous referees who stressed
the importance of linkages across sectors.
14. According to the survey by Lipsey (2002, p. 41),
‘‘most studies of productivity spillovers from foreign
investment assume that they occur mainly in the
industry in which the foreign ﬁrm operates.’’
15. Being introduced in the econometric literature by
Granger (1981), the concept of cointegration was further
extended and formalized by Engle and Granger (1987).
The concept refers to the idea that, although economic
time series may exhibit nonstationary behavior, an
appropriate linear combination between trending variables could remove the common trend component and,
hence, produce a stationary relationship between the
variables.

9. For example, Pradhan (2002) reports more favorable
results when restricting the period of observation to
1986–97 (instead of 1969–97).

16. The link between the cointegration technique and
the error correction model is formalized in Granger and
Weiss (1983). Following the works of Granger (1986,
1988), Engle and Granger (1987), Granger, Huang, and
Yang (2000), the use of vector error correction models
has gained prominence in the recent literature.

10. Yet FDI stocks in nominal terms multiplied even in
these industries. For example, the share of the chemical
industry in overall FDI stocks dwindled from almost

17. For recent bivariate approaches with respect to
causality between exports and growth, see Clarke and
Ralhan (2005), Kónya (2006), and Sharma and
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Panagiotidis (2005); for comprehensive reviews on
causality between local ﬁnancial development and
growth, see Arestis and Demetriades (1997) as well as
Wachtel (2004).
18. The combination of a stationary variable with a
unit-root variable may not yield a cointegrated relationship and, thus, fails to provide an adequate framework
for assessing long-run and short-run causality.
19. Unit root and cointegration tests for normalized
FDI are not shown here, but are available from the
authors upon request. Alternatively, one can take ﬁrst
diﬀerences of all variables under consideration and make
them I (0). However, this would imply losing a lot of
valuable information, rendering this approach inferior
to using nonnormalized variables. We are grateful to
Marcel Fratzscher for alerting us to this point.
20. We would like to thank Peter Pedroni for advising
us on this point.
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22. The only exceptions are the ADF statistics of Im
et al. (2003) in models M3 and M4.
23. Outlined in Pindyck and Rubinfeld (1991), this
methodology for choice of optimum lag structure is a
standard practice in the empirical literature.
24. The long-run eﬀects reﬂect movements along the
path of a steady state equilibrium relationship between
output and FDI stocks and, hence, are considered
permanent.
25. Alfaro’s (2003) observation of an insigniﬁcant
growth eﬀect of cross-country FDI ﬂows oﬀers an
interesting reference point for this result.
26. The coeﬃcient of variation for FDI in mining and
quarrying (0.91) and FDI in petroleum (1.12) was
substantially higher than the coeﬃcient of variation for
FDI in major manufacturing industries such as chemicals (0.36) and machinery (0.54).

21. Since each test statistic has its own weaknesses, it is
now a standard practice to use a combination of test
statistics for the unit root test.

REFERENCES
ADB (2004). Asian Development Outlook 2004. Part 3:
Foreign Direct Investment in Developing Asia.
Manila, Philippines: Asian Development Bank.
Agrawal, P. (2005). Foreign direct investment in South
Asia: Impact on economic growth and local investment. In E. M. Graham (Ed.), Multinationals and
foreign investment in economic development
(pp. 94–118). Basingstoke, UK: Palgrave Macmillan.
Agrawal, R., & Shahani, R. (2005). Foreign investment
in India: Issues and implications for globalisation. In
C. Tisdell (Ed.), Globalisation and world economic
policies: Eﬀects and policy responses of nations and
their groupings (pp. 644–658). New Delhi, India:
Serials Publication.
Alfaro, L. (2003). Foreign direct investment and growth:
Does the sector matter?. Boston, MA: Harvard
Business School, Mimeo.
Alfaro, L., Chanda, A., Kalemli-Ozcan, S., & Sayek, S.
(2004). FDI and economic growth: The role of local
ﬁnancial markets. Journal of International Economics, 64(1), 89–112.
Arestis, P., & Demetriades, P. (1997). Financial development and economic growth: Assessing the evidence. Economic Journal, 107(442), 783–799.
Athreye, S., & Kapur, S. (2001). Private foreign investment in India: Pain or panacea?. The World Economy, 24(3), 399–424.
Aykut, D., & Sayek, S. (2007). The role of the sectoral
composition of foreign direct investment on growth.
In L. Piscitello, & G. Santangelo (Eds.), Do multi-

nationals feed local development and growth?
(pp. 35–62). London: Elsevier.
Bajpai, N., & Sachs, J. D. (2000). Foreign direct
investment in India: Issues and problems. Development Discussion Paper 759. Harvard Institute for
International Development, Harvard University,
Cambridge, MA.
Balasubramanyam, V. N., & Mahambare, V. (2003).
FDI in India. Transnational Corporations, 12(2),
45–72.
Balasubramanyam, V. N., Salisu, M. A., & Sapsford, D.
(1996). Foreign direct investment and growth in EP
and IS countries. Economic Journal, 106(434),
92–105.
Basu, P., Chakraborty, C., & Reagle, D. (2003). Liberalization, FDI, and growth in developing countries:
A panel cointegration approach. Economic Inquiry,
41(3), 510–516.
Bhagwati, J. N. (1978). Anatomy and consequences of
exchange control regimes. New York: National
Bureau of Economic Research.
Bhat, K. S., Sundari, T. C. U., & Raj, K. D. (2004).
Causal Nexus between foreign direct investment and
economic growth in India. Indian Journal of Economics, 85(337), 171–185.
Blomström, M., & Kokko, A. (1998). Multinational
corporations and spillovers. Journal of Economic
Surveys, 12(2), 1–31.
Blonigen, B. A., & Wang, M. (2004). Inappropriate
pooling of wealthy and poor countries in empirical

1208

WORLD DEVELOPMENT

FDI studies. NBER Working Paper 10378. National
Bureau of Economic Research, Cambridge, MA.
Borensztein, E., De Gregorio, J., & Lee, J. W. (1998).
How does foreign direct investment aﬀect economic
growth?. Journal of International Economics, 45(1),
115–135.
Canning, D., & Pedroni, P. (2004). The eﬀect of
infrastructure on long run economic growth. Williamstown, MA: Williams College, Mimeo.
Carkovic, M. V., & Levine, R. (2005). Does foreign
direct investment accelerate economic growth?. In T.
H. Moran, E. M. Graham, & M. Blomström (Eds.),
Does foreign direct investment promote development?
(pp. 195–220). Washington, DC: Institute for International Economics.
Central Statistical Organisation (various issues). Statistical pocket book India. Government of India, New
Delhi, India.
Chakraborty, C., & Basu, P. (2002). Foreign direct
investment and growth in India: a cointegration
approach. Applied Economics, 34(9), 1061–1073.
Chowdhury, A., & Mavrotas, G. (2006). FDI and
growth: What causes what?. The World Economy,
29(1), 9–19.
Clarke, J.A., & Ralhan, M. (2005). Direct and indirect
causality between exports and economic output for
Bangladesh and Sri Lanka: Horizon matters. Econometrica Working Paper EWP05012. University of
Victoria, Victoria, BC, Canada.
Clemens, M.A., Radelet, S., & Bhavnani, R. (2004).
Counting chicken when they hatch: The short-term
eﬀect of aid on growth. Working Paper 44. Center
for Global Development, Washington, DC.
DeLong, J. B. (2003). India since independence: An
analytic growth narrative. In D. Rodrik (Ed.). Search
of prosperity: Analytical narratives on economic
Growth (pp. 184–204). Princeton and Oxford: Princeton University Press.
De Mello, L. R. Jr., (1997). Foreign direct investment in
developing countries and growth: A selective survey.
Journal of Development Studies, 34(1), 1–34.
Dua, P., & Rashid, A. I. (1998). FDI and economic
activity in India. Indian Economic Review, 33(2),
153–168.
Dufour, J.-M., & Renault, E. (1998). Short run and long
run causality in time series: Theory. Econometrica,
66(5), 1099–1125.
Enderwick, P. (2005). Attracting ‘‘desirable’’ FDI:
Theory and evidence. Transnational Corporations,
14(2), 93–119.
Engle, R. F., & Granger, C. W. J. (1987). Cointegration
and error correction: Representation, estimation and
testing. Econometrica, 55(2), 277–304.
Findlay, R. (1978). Relative backwardness, direct foreign investment, and the transfer of technology: A
simple dynamic model. Quarterly Journal of Economics, 92(1), 1–16.
Fischer, S. (2002). Breaking out of the third world:
India’s economic imperative. <http://www.imf.org/
external/np/speeches/2002/012202.htm>.
Frimpong, J. M., & Oteng-Abayie, E. F. (2006).
Bivariate causality analysis between FDI inﬂows
and economic growth in Ghana. MPRA Paper 351.

University of Munich, Munich. <http://mpra.ub.unimuenchen.de/351>.
Görg, H., & Greenaway, D. (2004). Much ado about
nothing? Do domestic ﬁrms really beneﬁt from
foreign direct investment?. The World Bank Research
Observer, 19(2), 171–197.
Görg, H., & Strobl, E. (2001). Multinational companies
and productivity spillovers: A meta-analysis. Economic Journal, 111(475), F723–F739.
Granger, C. W. J. (1981). Some properties of time
series data and their use in econometric model
speciﬁcation. Journal of Econometrics, 16(1), 121–
130.
Granger, C. W. J. (1986). Developments in the study of
the cointegrated economic variables. Oxford Bulletin
of Economics and Statistics, 48(3), 201–212.
Granger, C. W. J. (1988). Some recent developments in a
concept of causality. Journal of Econometrics, 39(1–
2), 199–211.
Granger, C. W. J., & Weiss, A. A. (1983). Time series
analysis of error correction models. In S. Karlin, T.
Amemiya, & L. A. Goodman (Eds.), Studies in
econometrics: Time series and multivariate statistics
(pp. 255–278). New York, NY: Academic Press.
Granger, C. W. J., Huang, B.-N., & Yang, C.-W. (2000).
A bivariate causality between stock prices and
exchange rates: Evidence from recent Asian Flu.
The Quarterly Review of Economics and Finance,
40(3), 337–354.
Gupta, S. (2005). Multinationals and foreign direct
investment in India and China. In E. M. Graham
(Ed.), Multinationals and foreign investment in economic development (pp. 198–211). Basingstoke, UK:
Palgrave Macmillan.
Hansen, H., & Rand, J. (2006). On the causal links
between FDI and growth in developing countries.
The World Economy, 29(1), 21–41.
Hermes, N., & Lensink, R. (2003). Foreign direct
investment, ﬁnancial development and economic
growth. Journal of Development Studies, 40(1),
142–163.
Im, K., Pesaran, M. H., & Shin, Y. (2003). Testing for
unit roots in heterogeneous panels. Journal of
Econometrics, 115(1), 53–74.
Jenkins, R. (1990). Comparing foreign subsidiaries and
local ﬁrms in LDCs: Theoretical issues and empirical
evidence. Journal of Development Studies, 26(2),
205–228.
Kamalakanthan, A., & Laurenceson, J. (2005). How
important is foreign capital to income growth in
China and India? ABERU Discussion Paper 14.
Melbourne: Asian Business and Economic Research
Unit, Monash University. (<http://www.buseco.monash.edu.au/units/aberu/papers/1405Abby.
pdf>).
Khawar, M. (2005). Foreign direct investment and
economic growth: A cross-country analysis. Global
Economic Journal, 5, Article 8. (<http://www.bepress.com/gej>).
Kónya, L. (2004). Unit-root, cointegration and Granger
causality test results for export and growth in OECD
countries. International Journal of Applied Econometrics and Quantitative Studies, 1–2, 67–94.

ECONOMIC REFORMS, FDI, AND ECONOMIC GROWTH IN INDIA
Kónya, L. (2006). Exports and growth: Granger causality analysis on OECD countries with a panel data
approach. Economic Modelling, 23(6), 978–992.
Kose, M. A., Prasad, E., Rogoﬀ, K., & Wei, S.-J. (2006).
Financial globalization: A reappraisal. IMF Working Paper WP/06/189. International Monetary Fund,
Washington, DC.
Kumar, N. (2003). Liberalization, foreign direct investment ﬂows and economic development: The Indian
experience in the 1990s. RIS Discussion Paper 65.
Research and Information System for the NonAligned and Other Developing Countries, New
Delhi, India.
Kumar, N., & Pradhan, J. P. (2002). Foreign direct
investment, externalities and economic growth in
developing countries: Some empirical explorations
and implications for WTO negotiations on investment. RIS Discussion Paper 27. Research and
Information System for the Non-Aligned and Other
Developing Countries, New Delhi, India.
Lensink, R., & Morrissey, O. (2006). Foreign direct
investment: Flows, volatility and the impact on
growth. Review of International Economics, 19(3),
478–493.
Levin, A., Lin, C., Chu, J., & Shang, C. (2002). Unit
root tests in panel data: Asymptotic and ﬁnitesample properties. Journal of Econometrics, 108(1),
1–24.
Lim, E.-G. (2001). Determinants of, and the relation
between, foreign direct investment and growth: A
summary of the recent literature. Working Paper 01/
175. International Monetary Fund, Washington,
DC.
Lipsey, R. E. (2002). Home and host country eﬀects of
FDI. NBER Working Paper 9293. National Bureau
of Economic Research, Cambridge, MA.
Nair-Reichert, U., & Weinhold, D. (2001). Causality
tests for cross-country panels: A new look at FDI
and economic growth in developing countries.
Oxford Bulletin of Economics and Statistics, 63(2),
153–171.
OECD (2002). Foreign Direct Investment for Development – Maximising Beneﬁts, Minimising Costs.
OECD, Paris.
Panagariya, A. (2005). The triumph of India’s market
reforms: The record of the 1980s and 1990s. Policy
Analysis (Cato Institute), 554, 1–22.
Pedroni, P. (1999). Critical values for cointegration tests
in heterogeneous panels with multiple regressors.
Oxford Bulletin of Economics and Statistics, 61(Supplement 1), 653–670.
Pedroni, P. (2004). Panel cointegration: asymptotic and
ﬁnite sample properties of pooled time series tests
with an application to the PPP hypothesis. Econometric Theory, 20(3), 325–597.

1209

Pindyck, R. S., & Rubinfeld, D. L. (1991). Econometric
models and economic forecasts. New York, NY:
McGraw-Hill.
Pradhan, J. P. (2002). Foreign direct investment and
economic growth in India: A production function
analysis. Indian Journal of Economics, 82(327),
582–586.
Rajan, R. G., & Subramanian, A. (2005). Aid and
growth: What does the cross-country evidence really
show? IMF Working Paper WP/05/127. International Monetary Fund, Washington, DC.
Reserve Bank of India (2005). Annual Report 2004–05.
New Delhi, India. <http://rbidocs.rbi.org.in/rdocs/
AnnualReport/PDFs/65516.pdf>.
Reserve Bank of India (various issues). Finances of
foreign direct investment companies, New Delhi,
India.
<http://rbidocs.rbi.org.in/rdocs/Bulletin/
DOCs/62203.doc>.
Reserve Bank of India (online). Database on Indian
economy (<http://reservebank.org.in/cdbmsi/servlet/login/>.
Rodriguez-Clare, A. (1996). Multinationals, linkages
and economic development. American Economic
Review, 86(4), 852–873.
Sahoo, D., & Mathiyazhagan, M. K. (2002). Economic
growth in India: Does foreign direct investment
inﬂow matter? Working Paper 115. Institute for
Social and Economic Change, Bangalore, India.
Sahoo, D., & Mathiyazhagan, M. K. (2003). Economic
growth in India: Does foreign direct investment
inﬂow matter? Singapore Economic Review, 48(2),
151–171.
Sharma, A., & Panagiotidis, T. (2005). An analysis of
exports and growth in India: Cointegration and
causality evidence (1971–2001). Review of Development Economics, 9(2), 232–248.
Toda, H., & Yamamoto, T. (1995). Statistical inference
in vector autoregressions with possibly integrated
processes. Journal of Econometrics, 66(1–2), 225–
250.
UNCTAD (2000). World Investment Directory, Volume
VII – Part 1: Asia and the Paciﬁc. United Nations,
New York and Geneva.
UNCTAD (2001). World Investment Report 2001.
United Nations, New York and Geneva.
UNCTAD (2004). World Investment Report 2004.
United Nations, New York and Geneva.
Wachtel, P. (2004). How much do we really know about
growth and ﬁnance?. In M. Bagella (Ed.). Monetary
integration markets and regulations. research in
banking and ﬁnance (Vol. 4, pp. 91–113). Amsterdam:
Elsevier.
World Bank (2005). Global development ﬁnance. Mobilizing ﬁnance and managing vulnerability. Part I.
World Bank, Washington, DC.

1210

WORLD DEVELOPMENT

APPENDIX A. INDUSTRIES INCLUDED IN PANEL
Broad sector

Included industries

Primary sector

Agriculture, hunting, forestry and ﬁshing
Mining and quarrying
Petroleum.
Food, beverages and tobacco
Textiles, leather and clothing
Chemicals and chemical products
Basic metals and metal products
Machinery equipment and electrical machinery
Motor vehicles and other transport equipment
Electricity and water distribution
Construction
Distributive trade
Transport and storage
Finance
Other services

Secondary sector

Tertiary sector

APPENDIX B. VARIABLE DESCRIPTION AND SOURCES
Variable
FDI stocks
(FDI)

Output (GDP)

Source

Deﬁnition

Data on nominal stocks as
presented by UNCTAD (2000)
for 1987–95 and Central
Statistical Organisation
(various issues) for more recent
years. Both UNCTAD and
CSO refer to the Reserve Bank
of India as the ultimate source
of data.
Series in constant prices
available from RBI, Online
Database on Indian Economy,
for industries in the primary
(except petroleum) and tertiary
sectors; for petroleum and
industries in the secondary
sector, indices of industrial
production are available from
the same source; industryspeciﬁc weights on their
contribution to GDP are given
by Central Statistical
Organisation (various issues)

Industry-speciﬁc FDI stocks in
constant prices; nominal stocks
in Indian Rupees converted
into constant prices by
applying the deﬂator for net
capital stocks (all institutions;
1993 = 1)
Industry-speciﬁc contribution
to GDP in constant prices of
1993; series in constant prices
available for industries in the
primary (except petroleum) and
tertiary sectors; for petroleum
and industries in the secondary
sector, indices of industrial
production are converted into
constant Rupee series by
applying industry-speciﬁc
weights on their contribution to
GDP in 1993. These weights
are also used to align the ﬁner
disaggregation of industries
with respect to output with the
industry aggregation available
for FDI stocks
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APPENDIX C. SUMMARY STATISTICS: 1987–2000
FDI,
constant prices

Output, constant
prices

FDI in
percent of
output

Mean
2000
Mean
2000
Mean
(mill Rs) over 1987 (mill Rs) over 1987
Primary sector
Agriculture, hunting, forestry
and ﬁshing
Mining and quarrying
Petroleum
Secondary sector
Food, beverages and tobacco
Textiles, leather and clothing
Chemicals and chemical products
Basic metals and metal products
Machinery equipment and electrical
machinery
Motor vehicles and other transport
equipment
Tertiary sector
Electricity and water distribution
Construction
Distributive trade
Transport and storage
Finance
Other services

Std.
dev.

3006

0.69

245480

1.57

1.25

0.33

340
1400

9.24
130.20

21504
11048

2.02
3.46

1.42
10.36

1.00
9.43

6551
3396
14420
2792
15185

10.53
3.73
1.93
1.66
2.80

21289
20477
24847
17095
18953

2.01
2.06
2.62
2.33
2.68

27.29 22.21
14.78 8.62
58.06 10.48
16.14 4.54
77.68 26.53

9842

8.86

7781

2.65

111.36 49.93

2512
519
1100
117
10207
75006

7.94
3.13
25.05
0.56
3468.29a
450.77

20687
43994
108093
45809
46679
174317

2.43
2.10
2.39
2.12
4.02
2.53

9.79 17.83
1.16 0.48
0.86 0.80
0.30 0.28
14.17 20.36
30.86 45.23

Source: UNCTAD (2000); Central Statistical Organisation (various issues); Reserve Bank of India (Database on
Indian Economy).
a
2000 over 1991.

APPENDIX D. FDI ELASTICITY OF OUTPUT BY SECTORS: 1987–2000
Elasticity

t-Statistic

Primary sector
Agriculture, hunting, forestry and ﬁshing
Mining and quarrying
Petroleum

0.13699
0.22483
0.157552

1.0025
6.480608
5.487986

Secondary sector
Food, beverages and tobacco
Textiles, leather and clothing
Chemicals and chemical products
Basic metals and metal products
Machinery equipment and electrical machinery
Motor vehicles and other transport equipment

0.201614
0.281226
0.718907
0.512982
0.489263
0.432267

5.304724
6.866871
5.35094
3.655454
4.973232
15.78618

Tertiary sector
Electricity and water distribution

0.094868

3.529823
(continued on next page)

1212

WORLD DEVELOPMENT

Appendix D. – continued
Elasticity
Construction
Distributive trade
Transport and storage
Finance
Other services

0.194779
0.25656
0.10766
0.086496
0.101826

Source: Authors’ calculation based on regression of log transformed variables of FDI and Output.
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t-Statistic
2.064932
8.705797
1.85666
17.33855
8.911131

